Background: As middle-income countries become more affluent, economically sophisticated and productive, health expenditure patterns are likely to change. Other socio-demographic and political changes that accompany rapid economic growth are also likely to influence health spending and financial protection. Methods: This study investigates the relationship between growth on per-capita healthcare expenditure and gross domestic product (GDP) in a group of 27 large middle-income economies and compares findings with those of 24 high-income economies from the Organization for Economic Cooperation and Development (OECD) group. This comparison uses national accounts data from 1995-2014. We hypothesize that the aggregated income elasticity of health expenditure in middle-income countries would be less than one (meaning healthcare is a normal good). An initial exploratory analysis tests between fixed-effects and random-effects model specifications. A fixed-effects model with time-fixed effects is implemented to assess the relationship between the two measures. Unit root, Hausman and serial correlation tests are conducted to determine model fit. Additional explanatory variables are introduced in different model specifications to test the robustness of our regression results. We include the out-of-pocket (OOP) share of health spending in each model to study the potential role of financial protection in our sample of high-and middle-income countries. The first-difference of study variables is implemented to address non-stationarity and cointegration properties. Results: The elasticity of per-capita health expenditure and GDP growth is positive and statistically significant among sampled middle-income countries (51 per unit-growth in GDP) and high-income countries (50 per unit-growth in GDP). In contrast with previous research that has found that income elasticity of health spending in middle-income countries is larger than in high-income countries, our findings show that elasticity estimates can change if different criteria are used to assemble a more homogenous group of middle-income countries. Financial protection differences between middle-and high-income countries, however, are not associated with their respective income elasticity of health spending. C onclusion: The study findings show that in spite of the rapid economic growth experienced by the sampled middleincome countries, the aggregated income elasticity of health expenditure in them is less than one, and equals that of high-income countries.
Background
As individuals become more affluent, they spend more on healthcare. 1 A similar relationship exists across countries. High-income countries spend a higher share of their aggregate and per-capita incomes on healthcare compared to middle-income countries. 2 A clear distinction between highand middle-income countries, however, has become more ambiguous in recent years. 3, 4 In the last two decades many middle-income countries have been experiencing accelerated economic growth, rapid urbanization, social modernization, poverty reduction and changes in the composition of their national economies. In 1980, low-and middle-income countries accounted for 33.7% of global income whereas in 2010, they accounted for 43.4% of global income and for most of the world's economic growth. 5 As middle-income countries become more affluent, economically sophisticated and productive, health expenditure patterns are likely to change. Other sociodemographic and political changes that accompany rapid economic growth are also likely to influence health spending, such as government effectiveness, regulatory quality, voice and accountability. 6, 7 Population ageing is a global phenomenon that is expected to occur particularly rapidly in some middleincome countries, predominantly in China and many Eastern European and Latin American countries 8 while other middleincome countries such as India and Nigeria would continue Implications for policy makers • Middle-income countries can benefit from shared knowledge on how to pair economic growth with more effective, efficient and fair healthcare systems.
• Government planners in middle-income countries would benefit from a better understanding of how their economic and health system development compares with those of high-income nations.
Implications for the public
If present accelerated growth rates in middle-income countries continue, they are likely to have an increasing role in the world's healthcare financing. This study shows middle-income countries allocate less money to healthcare, but as their economies grow, their health spending follows a trajectory similar to that in high-income countries. This study looks at the tradeoff between economic growth and health spending growth and finds that economic growth still increases faster than health spending. The rate of growth of health spending is also similar among sampled middle-income countries. Government planners should observe these trends carefully to identify whether health spending growth rates will follow a similar trajectory to those of high-income nations or if health spending in middle-income countries would evolve differently.
Key Messages
to have higher share of young productive populations. In addition, economic reforms in many middle-income countries have been paired with social policies that procure better investments in human capita, such as conditional cash transfers programs, micro-credits and social health insurance programs. 9, 10 Economic prosperity is often times associated with increased governmental spending on healthcare and development of private health insurance markets to cater to emerging middle classes. 11 An extensive literature has investigated the link between economic growth and health spending to explain crosscountry variation across high-income countries in the Organization for Economic Cooperation and Development (OECD) economies. 12 This literature concludes that aggregate national income is the most important factor explaining cross-country variation in per-capita healthcare expenditure among the high-income countries of the OECD. 13, 14 A substantial share of health expenditure heterogeneity across these countries, however, remains unexplained due to data challenges. 15, 16 During the 1980s and 1990s many studies found the income elasticity of healthcare expenditures [1] in high-income countries to be more than one, which implies that healthcare expenditures rise faster than incomes. These studies supported the argument that as economies grow, healthcare becomes a superior good rather than a normal good (which would have an elasticity less than one). However, this debate is far from settled due to data and methodological concerns. Many of these studies ignored the non-stationarity among variables leading to potentially spurious results from OLS regressions.
14 Subsequent studies which utilized advances in statistical methods have accounted for non-stationarity and autocorrelation of panel data and have found elasticities lower than one among high-income countries of the OECD indicating that healthcare remains a normal good. 15 These analyses have recently been applied to the changing healthcare expenditure patterns of countries in different stages of economic development. Recent studies have implemented an income elasticity of health spending comparison between high-, middle-and low-income countries. 6, 7 They have investigated the role of institutional factors such as government effectiveness and accountability to explain differences across countries. 6 These studies have found that the income elasticity of health spending is still less than one, although it is higher among middle-income countries compared to that in highincome countries. 6 As countries develop, they are more likely to provide better financial protection from the consequences of health events through better health insurance mechanisms. 17 High-income countries have more resources to provide better financial protection through more comprehensive public health insurance plans and a multiplicity of supplemental private health insurance plans. In contrast, public health insurance coverage in middle-income countries could be less generous, and supplemental private health insurance unavailable or inadequate. Thus, individuals in these countries may be more likely to pay for healthcare expenditures out-of-pocket (OOP) in the private sector. No study to our knowledge has investigated the role of financial protection in explaining differences in the income elasticity of health spending in middle-and high-income countries. Implementing such a comparison is challenging, as country heterogeneity among middle-income countries is even more pronounced than heterogeneity across high-income countries. Studies advocate for alternative approaches to classifying countries based on cluster analysis. 3, 4 This study follows these recommendations, conducting a comparison in a subset of middle-income countries with large economies, populations and global influence.
Differences Between Middle-Income and High-Income Countries Middle-income countries are expected to experience increases in healthcare expenditures with growth in their gross domestic products (GDPs) as populations in these countries age and become more affluent. However, the trajectory of healthcare expenditure growth in middleincome countries may be different compared to high-income countries. 18 The coexistence of lifestyle related diseases together with an epidemiological profile comparable to that of low-income countries dictates the needs that health systems have to address. Middle-income economies are currently experiencing a rapid growth of non-communicable diseases such as type 2 diabetes and heart disease, while they still have to address communicable diseases such as malaria, cholera or tuberculosis. It is important to understand the trajectory of healthcare spending compared to GDP growth in order to understand the preparedness of health systems in middle-income countries and their resource allocation patterns to different types of health services. 7 This study aims to implement a comparison between middleand high-income economies. This comparison takes into account the methodological recommendations from the previous literature. We collect a sample of 27 middle-income countries from Eastern Europe, Africa, Asia, the Middle East and Latin America that fulfills a set of economic and political criteria to construct a relatively homogenous sample of middle-income countries. Likewise, we select the group of 24 high-income economies from the OECD group of countries to estimate the updated per-capita health spending elasticity and compare it with the estimated elasticity in the sampled middle-income countries. This comparison serves two purposes. First, as high-income countries are extensively studied we aim to show that our methodology can produce results consistent with the existing literature for those countries. 11, 18, 19 Second, we compare the elasticities in these two groups to explore whether increases in per capita wealth in middle-income countries produce expenditure responses comparable to those of high-income countries. We hypothesize that the aggregated income elasticity of health expenditures in middle-income countries would be less than one (meaning healthcare is a normal good), supporting findings from the previous literature, but would still be larger than that of high-income countries. 6, 7 Our reasoning is that with rapid economic modernization, such as accelerated income growth and urbanization, middle-income countries face quick changes in their epidemiological profile and consumption patterns that accelerate the growth of healthcare spending. While most middle-income countries still have higher OOP costs and larger populations, their governments have also been increasingly investing in healthcare services and new medical technologies. 20 In addition, larger segments of the population in emerging countries still lack adequate access to healthcare safety nets, which can translate into higher OOP payments to new healthcare providers. 21 By contrast, universal healthcare and well-developed insurance markets make healthcare less substitutable in high-income countries, leading to lower elasticities. Thus, we explore whether financial protection could partially explain this difference. Financial protection is a metric that has been used to evaluate whether insured individuals are effectively covered from the financial consequences of an adverse health event. The most widely used measure of financial protection in the literature is OOP healthcare spending. 17, 22 Annual OOP health expenditures have been used to evaluate whether new public health insurance programs have been effective at reducing the uncertainty of future health spending. 22 Crosscountry comparative research on financial protection has estimated the incidence of catastrophic health spending at the country level. 21, 23 Also, economies of scale associated to universal health insurance coverage in high-income countries could translate into higher savings compared to healthcare financing in middle-income countries.
Methods

Sample Selection
To select a relatively homogeneous sample of middle-income countries for the analyses, three mutually exclusive political and economic criteria are used: (i) Global influence: middleincome countries with G-20 membership, (ii) Rapid economic transformation: be part of the Dow-Jones and N-11 lists of emerging markets, 24, 25 (iii) Large internal markets: be classified as an "Emerging and Developing Country" by the IMF, have a population of at least 5 million people and a national GDP of at least $130 000 million in 2014. 26 The 27 middle-income countries from Africa, the Middle East, South and East Asia, Eastern Europe and Latin America that fulfill at least two of the three criteria are listed in Table 1 . Middle-income countries face different trajectories of health spending growth and development of healthcare markets compared to those of high-income countries. Hence, we compare the patterns of growth of healthcare spending with GDP in these emerging countries to those of 24 high-income countries of the OECD in order to discern potentially different patterns of growth in healthcare spending.
Data Sources
The analyses utilize data from 27 emerging countries and 24 high-income countries to compare their aggregate elasticity over a period of 20 years from 1995-2014. The data sources include the World Health Organization (WHO), the International Monetary Fund (IMF) and the US Census Bureau's International data.
27,28 Data on country health expenditure, public health expenditure and OOP spending are from WHO sources. Data on per-capita GDP is from the IMF. These measures are merged with international data from the US Census to estimate the share of the older adult (65 and above) population in each country, and their life expectancy. 29 Health Spending This study uses the econometric framework from the previous literature on the cross-country relationship between health expenditure and income. 6, 7 Consequently, the natural log of per-capita healthcare expenditures (health expenditure, subsequently) is the dependent variable in this study. It is estimated in terms of purchasing-power-parity (PPP) and expressed in current international dollars. 28 
Independent Variables
The main explanatory variable corresponds to the natural log of GDP per-capita (income, hereafter) estimated in PPP and expressed in international dollars. 27 Additional variables (identified by previous literature as important determinants of cross-country differences in health expenditures) included in the analyses are the following: (i) the share of government health expenditure as a percentage of total health expenditure (government expenditures, subsequently) to capture any shifts in government financing of the health sector, (ii) the share of OOP health spending to investigate the role of financial protection, (iii) the percentage of the older adult population who are 65 years of age or older, and the percentage of children under 5 years of age, to control for heterogeneous demographic characteristics across countries, and to account for variation in demand for healthcare due to population patterns, and (iv) average life expectancy and infant mortality to account for supply-side factors. All continuous variables in the empirical analyses are included in natural logarithm form in the regression model. We conduct several sensitivity analyses, which are included in the statistical appendix.
Statistical Analyses All statistical analyses are conducted using Stata 14. The data are stratified by their status as middle-and high-income countries for a side-by-side comparison. All variables are included in their natural logarithm forms. All tests and regressions are repeated for middle-and high-income countries separately. The possibility of non-stationarity and cointegration of income, health expenditures and related explanatory variables in high-income countries has been stressed in the literature. 12 Based on the results of unit root tests and test for serial correlation (described in more detail below), we implement the first-difference of study variables to de-trend the panel data, 30 following prior literature. 6, 7 Further tests for unit roots and serial correlation confirm that using first differenced variables would address issues of unit roots within the model. We utilize Hausman and Breusch-Pagan Lagrange multiplier tests to determine that a fixed effects model with time fixed-effects is the best model compared to a random effects model (statistical appendix). Our regression approach can be summarized by the following regression equation:
where y it represents health expenditures across countries (i = 1,2,3…27 for middle-income countries and i=1,2..24 for highincome countries) and across time (t = 1,2,3…20), the term X it includes income and all additional explanatory variables described above. The term α i is the intercept for each country and δ t is the intercept for time fixed-effects. The term u it represents the error term. Tables 1 and 2 show the mean values for each middle-and high-income country respectively. Over the study period (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) , the UAE and Saudi Arabia reported the highest GDP growth rates whereas Russia and Romania had the lowest Republic, Romania, Poland and Russia) had the highest shares of the elderly population (65 and over), while Nigeria, Saudi Arabia and the UAE had the lowest share. These data trends suggest a more advanced demographic transition in Eastern Europe. In the case of high-income countries, Italy, Japan and Germany had the highest shares of the older adult population and South Korea, Israel and Ireland had the lowest share of older adults.
Results
Descriptive Statistics
Model Selection
Detailed results of the model fit and other tests described in this section are provided in the statistical appendix. First, we conducted a series of unit root tests to check for stationarity in variables with logarithmic raw form or by de-trending them. Non-significant results from these tests indicated that the presence of unit root could not be rejected. Then, we tested Elasticities Table 3 summarizes the main panel regression analyses with robust standard errors. The reduced models estimate the basic relationship between health expenditures and GDP growth, without year fixed-effects or additional covariates. The results confirm a positive relationship between income and health spending with an aggregated income elasticity of health spending less than one. When time fixed-effects and all the explanatory variables are fitted into the full model, effect sizes change from 0.49 to 0.51 for the middle-income countries and from 0.55 to 0.50 for high-income economies. All these coefficients are statistically significant. Comparisons of the coefficients across the models indicate that the coefficients are statistically different. In addition, the aggregate elasticity is less than one. The magnitude of the estimated aggregate income elasticity of health spending for emerging countries is essentially identical to the one in high-income economies. Most explanatory variables are not statistically significant in the full models, including OOP spending. The only exceptions were growth in government spending and in the share of the older adult population that were statistically significant in the case of high-income countries.
Following the previous literature, we considered including variables that represent governance factors, voice and accountability and regulatory control over the same period. 6 However, many emerging countries included in our study do not have these measures reported consistently leading to a very small sample size. Hence, we do not include those variables in our analyses although they influence the cost, quality, outcomes and effectiveness of healthcare.
Discussion
As countries develop and become more affluent, spending priorities of households and governments change. The literature on the cross-country relationship between health expenditure and income in high-income countries has investigated whether healthcare can be considered a superior good (elasticity >1) or a normal good (elasticity <1). In other words, the question is whether countries spend more, the same or less on healthcare as they become richer. This is an important issue for middle-income economies as their health systems are trying to keep pace with their rapid economic development. Knowing how economic growth affects health spending can provide useful information to government planners and international organizations. In addition, comparing the respective elasticities of middle-income countries with those of currently high-income countries can provide new insights about possible consequences of government expenditures, financial protection, and growing shares of older populations across different stages of economic development. This study is among the first studies that extend the analysis of income elasticity of health spending to middle-income countries. 6, 7 One of the differences between previous studies and our study is the selection of countries included in the analysis. While previous studies include more heterogeneous set of countries in broad income categories such as middle-or low-income countries as defined by World Bank, our data is more homogenous and representative of a subset of middleincome countries, which were chosen based on economic, political and demographic criteria described earlier. Our estimates use the latest econometric techniques that have been implemented in recent studies to address methodological issues such as serial-correlation and co-integration that are inherently present in time-series data. 6, 7 While previous research has used a comprehensive sample of middle-income countries, we have followed the advice from the recent literature that recommends conducting cross-country comparison in more homogenous subsets of countries. 3, 4 In this study we focus on emerging countries with large populations, economies and global influence. In contrast to the previous findings, our estimates of income elasticity of health spending are nearly identical to those of high-income countries. This finding could possibly suggest the convergence of health spending and income growth dynamics between sampled middle-and high-income countries. In addition, our comparison looks at the share of OOP spending as a percentage of health spending to examine the potential role of financial protection in explaining differences in the income elasticity of health spending between middleand high-income countries. More fragmented coverage and less regulated healthcare markets in middle-income countries could suggest less financial protection and a higher share of income growth allocated to health spending. In high-income countries, governments are the main financers and sometimes even the main providers of healthcare. By contrast, the size of the private delivery system that is financed through OOP spending is larger in middle-income countries. 2 In contrast with high-income economies where private insurers negotiate payments with private providers, private health insurance markets in middle-income countries are still in their initial formative stages. With a few exceptions, most countries in our sample of middle-income countries have fragmented health systems that offer different types of coverage to different populations. In contrast with most high-income countries where universal healthcare or near universal healthcare coverage takes full advantage of economies of scale, the fragmentation of health systems in many middle-income countries may increase administration costs that ultimately are reflected in higher overall health expenditures as incomes rise. According to our findings, however, the OOP share of health spending is non-statistically significant in both middle-and high-income countries. Future research should investigate whether this relationship holds over time as healthcare funders in both sets of countries reduce costs partly by increasing the cost sharing among healthcare users. Our study identified a positive and small but statistically significant relationship between growth in government expenditures and the aggregate income elasticity of health expenditure in high-income countries. This association may be suggestive of the increasing role of government financing in the health sector of this group of countries. In 2014, the governments of high-income countries were responsible for approximately 65% of national health expenditures. 31 By contrast, the 27 governments of emerging countries analyzed in this study were responsible for approximately 35% of national health expenditures. 28 If governments in middleincome countries continue to increase their financing of the health sector and eventually reach the share observed in high-income countries, it is uncertain whether the income elasticity of health spending would go any lower. As populations grow older, they are expected to spend more on healthcare as a consequence of increased utilization by the older adult population. However, this study did not find any evidence that growth in the share of the elderly population is related to health expenditure growth among the sampled group of middle-income countries. Growth in population ageing was negative and statistically significant in high-income countries only. These results may suggest a weak influence of these factors in driving overall health expenditure growth. Future research could explore whether related independent variables that could impact health spending, such as the availability of new medical technologies, are significantly associated with the income elasticity of health spending once population ageing accelerates in middle-and high-income countries. 20 Middle-income countries can benefit from shared knowledge on how to pair accelerated economic development with more effective, efficient and fair healthcare systems. The results of this study also suggest that government planners in the sampled middle-income countries should still find ways to pair income growth with rapidly changing health systems where health-spending evolution may differ from that of current patterns among high-income countries.
Study Limitations
While this analysis is informative on the aggregate level of health spending growth and income, some limitations should be acknowledged. Country-level results are difficult to examine in regards to the interaction of income and health expenditure growth without accounting for other less aggregate measures such as income inequality, quality of care, changing health status and increasing education and living standards. 11, 32 Non-linear and changing relationships across countries should be further investigated. 18, 19 While data sources for most countries in this study are reliable and results remain robust to different specifications, crosscountry differences do exist in data recording standards and methodologies and hence, the results should be interpreted with caution.
Conclusion
This study shows that health expenditures in emerging countries can still be considered a normal good rather than a superior good. Our point estimates suggest that the income elasticity of health spending is similar in middle-and highincome countries. Our findings contrast with previous research that used a broader sample of middle-income countries. It is currently uncertain whether health expenditure dynamics will change as middle-income countries transition towards universal health coverage and their healthcare markets become more sophisticated. We find no evidence that differences in financial protection and population ageing growth rates may take them in a different trajectory as the one experienced by current high-income countries.
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